APPENDIX I 



163. A method of treating tissue to prevent pr control air or- fluid leaks 
comprising: 

providing a composition to tissue, said composition including a[n| serum 
albumin protein at about 20-60 wt/vol % and a crosslinking agent at about 50-800 
mg/mL said crosslinking agent having a polyoxyethylene chain portion and an activated 
leaving group which allows the crosslinking agey to react with said protein and having a 
molecular weight in a range of about l.OOO-lxOOO: and 

curing said composition on the tissue to bond said composition to the tissue 
and to provide a substantive cured matrix thftt has a burst strength greater than about 
10 mm Hg. 



lm. The method of claim i^5w 



^ The method of claim ffif wherein said composition is cured to 
produce the matrix in less than about 10 minutes. 

1&5. The method of claim 1$3 wherein said composition is cured to 
produce the matrix in less than about one minute, 

j$o. The method of claim ffls wherein said composition is cured to 
produce the matrix in about ten seconds. 

t 

The method of claim JJf5 comprising providing the composition to the 
tissue using a syringe. 

JJtff The method of claim /^comprising providing the composition to the 
tissue using a dual syringe. 

The method of claim^Zfef comprising providing the composition to the 
tissue using a spray apparatus. 

J% if 

The method of claim 1M wherein the matrix is resorbed. 





The method of claim Jfltf wherein the matrix is resorbed in about four 



to sixty days. 



. — *L 13%* The method of claim ./^comprising curing the composition such that 




the peel strength of the matrix is about 0.08 lb/in or more. 



if 

1^3. The method of claim Ijft wherein the matrix has a burst pressure of 



about 34 mmHg or greater. 





ipflT. The method of claim 17$ wherein the matrix has a burst pressure of 
about 90 mmHg or greater. 

The method of claim 12% wherein the matrix has a burst pressure of 
about 130 mmHg or greater. 

The method of claim^# comprising providing a composition wherein 
the crosslinking agent has a molecular weight in a range of about 1,000-5,000. 

& 

The method of claim 1m comprising providing a composition wherein 
the activated leaving group is an N-hvdroxv imide. 

yfo. The method of claim 177 comprising providing a composition wherein 
the activated leaving group is N-hvdroxv succinimide. 






j ~179. The method of claim Ipo further comprising mixing a first mixture 

and a second mixture to form the composition and applying said composition to the 
tissue, 

wherein the first mixture includes about 20-60 wt/vol% of the protein in about 
0.01-0.25 molar buffer at a pH in a range of about 8.0-1 1.0 and the second mixture 
includes about 50-800 mg/ml of the crosslinking agent having a molecular weight in a 



range of about 1,000-15,000. 




formula 



— V 

180. The method of claink/ 79 wherein the crosslinking agent is of the 

G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represented by the formula 
■Q-fCH r CH ? -0-V 



where^ 



v an integer from 20-300; 




-LM- is a dirkdical fragment selected from the group consisting of a carbonate 
diradical of the formula, -CPS0-, a monoester diradical of the formula, ~(CH? )h C(Q)- 
where b is an integer from 1-5, a'diester radical of the formula, -C(Qy(CH?yC(OV 
where c is an integer from 2-10 andVhere the aliphatic portion of the diradical may be 
saturated or unsaturated, and a dicarbonkte diradical of the formula -CfOVO-fCH^yO- 
C(O)- where d is an integer from 2-10, or amoligomeric diradical represented by the 



formulas -R-C(O)-, -R-C(OVfCH?yC(OV, or -R-C(Q>Q-(CH z y O- where c is an 
integer from 2-10, d is an integer from 2-10, and Ris a polymer or copolymer having 1- 
10 monomeric fragments selected from the group consisting of lactide, glycolide, 
trimethylene carbonate, caprolactone, and p-dioxanone; am 

-G is the leaving group selected from the group consisting of succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitrophenyl, or tresyl. 



3<e ' 3S 

1J}#. The method of claim ijtff wherein the protein in the first mixture is 
about 35-45 wt/vol% serum albumin. 

]Jj£f; The method of claim 184 wherein the buffer is 0.05-0.15 molar 
carbonate/bicarbonate buffer at a pH of about 9.0-10.5. 




183. The method of claim 180 whereiig the second mixture is about 5-300 
mg/ml of the crosslinking agent having a molecular weight in a range of about 1 ,000- 
5,000. 

^lfitf. The method of claim 180 wherein the ratio of a volume of the first 
mixture to a volume of the second mixture is in a range of about 1 : 10 to about 10:1. 

JjtST. The method of claim IJjfO wherein -LM- is an oligomeric diradical -R- 

C(Q)-(CH?yC(Q > )- where c is an integer from 2-10 and R is a polymer or copolymer 

having 1-10 monomeric fragments selected from the group consisting of lactide, 

** 

glycolide, trimethylene carbonate, caprolactone, and p-dioxanone. 




The method of claim l$v wherein -G is succinimidyl. 




a, 5 

The method of claim-ffiT wherein the second mixture includes about 
300-800 mg/ml of a crosslinking agent having a molecular weight in a range of about 
5,000- 15,000~ " ~ " m 

W. The method of claim ISv wl 



The method of claim p$ wherein -LM- is a diester diradical of the 
formula -C(OV(CH z VC(OV. 

lit 3f 

jJHf. The method of claim ljtw wherein -LM- is a diester diradical of the 
formula -CfOVfCH^VCfOV where c is an integer from 2-10 and where the aliphatic 
portion of the diradical may be saturated or unsaturated. 

& ■& 

The method of claim 180 wherein -LM- is an oligomeric diradical 
derived from polyglycolic acid. 




[T The method of claim Ifio comprising treating tissue to prevent or 
control a fluid leak. 

~ly2. The method of claim lyl wherein the fluid leak is a blood leak. 

195. The method of claim 166 wherein the tissue includes an air leak. 



194. The method of claim 193 wherein th/ air leak is in the pulmonary 



system. 



195. A method of treating tissue to prevent feneration of an adhesion 
comprising: 

providing a composition to tissue, said composition including afnl serum 
albumin protein at about 20-60 wt/vol % and a crossMking agent of about 50-800 
mg/mL said crosslinking agent having a polyoxyethVlene chain portion and an activated 
leaving group which allows the crosslinking agent/to react with said protein and having a 
molecular weight in the range of about 1,000-V5 f 000: and 

curing said composition on the tissue to bond said composition to the tissue 
and to provide a substantive cured matrix th(ft has a burst strength greater than about 
10 mm Hg. 



$1 



- — 1 ^yo. The methodof claim jl5 wherein said composition is cured to 

produce the matrix in less than about 10 minutes. 

The method of claim Jj^wherein said composition is cured to 
produce the matrix in less than about one minute. 





The method of claim lpo wherein said composition is cured to 
produce the matrix in about ten seconds. 




rim 



The method of claim JP^ comprising providing the composition to the 
tissue using a syringe. 

200. The method of claim W5 comprising providing the composition to the 
tissue using a dual syringe. 

( L 2ffl. The method of claim comprising providing the composition to the 
tissue using a spray apparatus. 

The method of claim 19$ wherein the matrix is resorbed. 

The method of claim ^^vherein the matrix is resorbed in about four 
7^ 

204. The method of claim WS comprising curing the composition such that 
the peel strength of the matrix is about 0.08 lb/in or more. 




to sixty days. 






ft 



The method of claim £P5 wherein the matrix has a burst pressure of 
about 34 mmHg or greater. 




206. The method of clakn 2053 wherein the matrix has a burst pressure of 
about 90 mmHg or greater. 




about 130 mmHg or greater 





■ The methodof claim jf^comprising providing a composition wherein 
f the crosslinking agent has a molecular weight in a range of about 1,000-5,000. 

The method of claim /^comprising providing a composition wherein 




the activated leaving group is an N-hvdroxy imide. 

jtfv. The method of claim W9 comprising providing a composition wherein 
the activated leaving group is N-hydroxy succinimide. 



o 



The method of claim 1P5 further comprising mixing a first mixture 
and a second mixture to form the composition and applying said composition to the 
tissue, 

wherein the first mixture includes about 20-60 wt/vol% of the protein in about 
0.01-0.25 molar buffer at a pH in a range of about 8.0-1 1 .0 and the second mixture 
includes about 50-800 mg/ml of the crosslinking agent having a molecular weight in a 




range of about 1,000-15,000 
T^ 



212. ThKmethod of claim 211 wherein the crosslinking agent is of the 



G-LM-PEG-L 




wherein: 

-PEG- is a diradical fragment represented by the formula 
-Q-(CH 2 -CH 2 -Q-) a - \ 
where a is an integer from 20-300; 

-LM- is a diradical fragmentWected from the group consisting of a carbonate 
diradical of the formula, -C(OK a monoester diradical of the formula, -(CH? )h C(OV 



>r air 
icakc 



where b is an integer from 1-5, a diester radicakof the formula, -CfOVfCHsV-CfOV 
where c is an integer from 2-10 and where the aliphatic portion of the diradical may be 
saturated or unsaturated, and a dicarbonate diradicaNof the formula -C(Q)-0-(CH? )h-0" 
C(OV where d is an integer from 2-10, or an oligomers diradical represented by the 
formulas -R-CfOK -R-CfOVfCH? V C(OK or -R-C(Oy\-(CH9 )H -0- where c is an 
integer from 2-10, d is an integer from 2-10, and R is a polyfrier or copolymer having 1- 
10 monomeric fragments selected from the group consisting oNactide, glycolide, 
trimethylene carbonate, caprolactone, and p-dioxanone; and 

-G is the leaving group selected from the group consistin^of succinimidyl, 
maleimidvl phthalimidyl, imidazolyl, nitrophenyl, or tresyl. 




*7 

The method of claim 2^ wherein the protein in the first mixture is 



about 35-45 wt/vol% serum albumin. 

id. ~ (g 

2JdT The method of claim 2/5 wh erein the buffer is 0.05-0.1 5 molar 



carbonate/bicarbonate buffer at a pH of about 9.0-10.5. 

215. The method of claim 212 wherein^me second mixture is about 5-300 
fog/ml of the crosslinking agent having a molecular/weight in a range of about 1,000- 
5,000. 




p<o. The method of claim 2/2 wl 



The method of claim 2Yl wherein the ratio of a volume of the first 



mixture to a volume of the second mixture is in a range of about 1 : 1 0 to about 10:1. 

r The method of claim 2¥2 wherein -LM- is an oligomeric diradical -R- 
C(Q)-(CH2VC(OV where c is an integer from 2-10 and R is a polymer or copolymer 
having 1-10 monomeric fragments selected from the group consisting of lactide, 
glycolide, trimethylene carbonate, caprolactone, and p-dioxanone. 

2io. The method of claim 2r2 wherein -G is succinimidyl. 

lit?. The method of claim 21% wherein the second mixture includes about 
300-800 mg/ml of a crosslinking agent having a molecular weight in a range of about 
5,000-15,000. 

6/ 

The method of claim -^2 wherein -LM- is a diester diradical of the 
formula -C(QV(CH? VCfOV. 

12/1. The method of claim ^/2 wherein -LM- is a diester diradical of the 
formula -CfOWCH^VCfO)- where c is an integer from 2-10 and where the aliphatic 
portion of the diradical may be saturated or unsaturated. 

The' method of claim 21/2 wherein -LM- is an oligomeric diradical 
derived from polyglycolic acid. 

n 0/ 




(A 



'■V 



2^6. The method of claim i^\vherein the composition is provided to 
tissue at a surgical site, 

h The method of claim 19p wherein the composition is provided on a 
surface of in internal organ. 



225. A method of treating tissue to buy! layers of tissue together 
comprising: 

providing a composition to tissue, sabd composition including afnl serum 
albumin protein at about 20-60 wt/vol % and g/crosslinking agent at about 50-800 
mg/mL said crosslinking agent having a polyoxyethylene chain portion and an activated 
leaving group which allows the crosslinkirtg agent to react with said protein and having a 
molecular weight in the range of about/l 000-1 5 t 000\ and 

curing said composition on/he tissue to bond said composition to the tissue 
and to provide a substantive cured m/trix that has a burst strength of greater than about 
10 mm Hg. 

t ' P 

The method of claim~Z?5 wherein said composition is cured to 



produce the matrix in less than about 10 minutes. 




The method of claim %/5 wherein said composition is cured to 
produce the matrix in less than about one minute. 

The method of claim 225 wherein said composition is cured to 
produce the matrix in about ten seconds. 



229. The method of claim 2f5 comprising providing the composition to the 
tissue using a syringe. 




The method of claim 275 comprising providing the composition to the 
tissue using a dual syringe. 

2M. The method of claim 22/5 comprising providing the composition to the 
tissue using a spray a pparatus. 

% 

f2. The method of claim 225 wherein the matrix is resorbed. 




4*- 
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2^f. The method of wherein the matrix is resorbed in about four 

to sixty days^' 




r The method of claim ^25 comprising curing the composition such that 
the peel strength of the matrix is about 0,08 lb/in or more. 



S 



^jo. The method of claim ^25 wherein the matrix has a burst pressure of 
about 34 mmHg or greater. 

% f 

2>D. The method of claim 2jS5 wherein the matrix has a burst pressure of 
about 90 mmHg or greater. 

2yf. The method of claim 2/6 wherein the matrix has a burst pressure of 
about 130 mmHg or greater. 

# : V 

2#$. The method of claim 2Z5 comprising providing a composition wherein 
the crosslinking agent has a molecular weight in a range of about 1,000-5,000. 

The method of claim 2^comprising providing a composition wherein 
the activated leaving group is an N-hydroxy imide. 

■ & 

140. The method of claim 259 comprising providing a composition wherein 
the activated leaving group is N-hydroxy succinimide. 

op 

244. The method of claim 2Z5 further comprising mixing a first mixture 
and a second mixture to form the composition and applying said composition to the 
tissue, 

wherein the first mixture includes about 20-60 wt/vol% of the protein in about 
0.01-0.25 molar buffer at a pH in a range of about 8.0-1 LP and the second mixture 
includes about 50-800 mg/ml of the crosslinking agent having a molecular weight in a 
range of about K000- 15.655! 





242. The method of claim 24% wherein the crosslinking agent is of the 



G-LM-PEG-LM-G 




wherein: 

-PEG- is a ditedical fragment represented by the formula 
where a is an integer from 20-300; 

-LM- is a diradical fragment selected from the group consisting of a carbonate 
diradical of the formula, -C(OV, a monoester diradical of the formula, -(CH^ lh CfO)- 
where b is an integer from 1-5, a diesW radical of the formula, -CfOVfCH^yCXO)- 
where c is an integer from 2-10 and whete the aliphatic portion of the diradical may be 
saturated or unsaturated, and a dicarbonateMiradical of the formula -C(0)-0-( CH? V O- 
C(O)- where d is an integer from 2-10, or an otigomeric diradical represented by the 
formulas -R-C(OV, -R-C(OWCH 2 y C(OK or -V-C(0)-0-(CH z VO- where cisan 
integer from 2-10, d is an integer from 2-10, and RSs a polymer or copolymer having 1- 
10 monomeric fragments selected from the group consisting of lactide, glycolide, 
trimethylene carbonate, caprolactone, and p-dioxanone; and 

-G is the leaving group selected from the group consisting of succinimidyl, 
maleimidyl, phthalimidyl, imidazolyl, nitrophenyl, or tresyl. 



The method of claim 242 wherein the protein in the first mixture is 
about 35-45 wt/vol% serum albumin. 

24A. The method of claim 2fl3 wherein the buffer is 0.05-0. 1 5 molar 
carbonate/bicarbonate buffer at a pH of about 9.0-10.5. - 

245. The method of claim 242 wherein the second mixture is about 5-300 
mg/ml of the crosslinking agent having a molecij&r weight in a range of about 1,000- 
5,000. 

fi 

The method of claim 2j& wherein the ratio of a volume of the first 
mixture to a volume of the second mixture is in a range of about 1 : 10 to about 10:1. 

24tf. The method of claim 20 wherein -LM- is an oligomeric diradical -R- 
C(OHCH?VC(OV where c is an integer from 2-10 and R is a polymer or copolymer 
having 1-10 monomeric fragments-selected from the group consisting of lactide, 
glycolide,' trimethylene carbonate, caprolactone, and p-dioxanone. 







/of qj 

2tff. The method of claim 2/2 wherein the second mixture includes about 
300-800 mg/ml of a crosslinking agent having a molecular weight in a range of about 

'5,000-15.000" 




■ft 



w 2J/0. The method of claim 2/2 wherein -LM- is a diester diradical of the 
formula -C(OHCH 2 VC(OV. 

2$f. The method of claim Ijfc wherein -LM- is a diester diradical of the 
formula -CfOHCH^yCCOV where c is an integer from 2-10 and where the aliphatic 
portion of the diradical may be saturated or unsaturated. 



[aim 2#2 wl 



2ju. The method of claim 2^2 wherein -LM- is an oligomeric diradical 
derived from polyglvcolic acid. 

2Jo. The method of claim 2j5 wherein the matrix binds tissue together in 
addition to a suture, a staple, a tape, or a oandage. 



'2jn. The method of claim 225 wherein the composition is provided to 
attach skin grafts. 



/4 ?7 

9 25o- The method of claim 2£5 wherein the composition is provided to 



attach adjacent layers of tissue 



jjyff. The method of claim j^5 wherein the composition is provided to 
position tissue flaps. 

jjpf. The method of claim ^^wherein the composition is provided to close^ 
gingival flaps. 

258. A method of treating tissue/comprising: 

providing a composition to tissue/ said composition including a/n/ serum 
albumin protein at about 20-60 wt/vol% and a crosslinking agent at about 50-800 mg/mj 
said crosslinking agent having a polyoxyetinylene chain portion and an activated leaving 
group which allows the crosslinking agenf to react with said protein and having a 
molecular weight in a range of about 1000-1 5,000: and 




curing said composition on the tissue to /bond said composition to the tissue 
and to provide a substantive cured matrix that has/a burst strength greater than about 
10 mm Hg. 



- ■ ■ 



ip. The method of claim 2/8 wh 



The method of claim 2/8 wherein said composition is cured to 
produce the matrix in less than.about 10 minutes. 

*f(>v. The method of claim Zoo wherein said composition is cured to 
produce the matrix in less than about one minute. 

# P 

2m. The method of claim 208 wherein said composition is cured to 
produce the matrix in about ten seconds. 

iff hp 

$02. The method of claim /^comprising providing the composition to the 



tissue using a syringe. 

The method of claim 2 $8 comprising providing the composition to the 
tissue using a dual syringe. 

204. The method of claim 228 comprising providing the composition to the 
tissue using a spray apparatus. 

& (J? 

205. The method of claim 228 wherein the matrix is resorbed. 

2(/6. The method of claim 205 wherein the matrix is resorbed in about four 
to sixty days. 

r 'I? 

\ The method of claim 2Jf8 comprising curing the composition such that 



the peel strength of the matrix is afibut-0.08 lb/in or more 




268. The method of claim 225 wherein/he matrix has a burst pressure of 
about 34 mmHg or greater. 



269. The method of claim 226 wherein the matrix has a burst pressure of 
about 90 mmHg or greater. 



L, 



270. The method of claim 236 whergfn the matrix has a burst pressure of 
about 130 mmHg or greater. 



The method of claim 29S comprising providing a composition wherein 




the crosslinlcing agent has a molecular weight in a range of about 1,000-5,000. 



Z?2. The method of claim 2/8 comprising providing a composition wherein 



the activated leaving group is an N-hydroxy imide. 

$ $ 7 

273. The method of claim 272 comprising providing a composition wherein 
the activated leaving group is N-hydroxy succinimide. 

y4. The method of claim 2F8 further comprising mixing a first mixture 
and a second mixture to form the composition and applying said composition to the 
tissue, 

wherein the first mixture includes about 20-60 wt/vol% of the protein in about 
0.01-0.25 molar buffer at a pH in a range of about 8.0-1 1 .0 and the second mixture 
includes about 50-800 mg/ml of the crosslinking agent having a molecular weight in a 
range of about 1,000-15,000^ " ' " " 



formula 




275. The method of claim 274 wherein the crosslinking agent is of the 

G-LM-PEG-LM-G 
wherein: 

-PEG- is a diradical fragment represented by the formula 
-Q-(CH9-CH9-Q-V 
where a is an integer from 20-3 00; N 
-LM- is a diradical fragment selected fom the group consisting of a carbonate 
diradical of the formula, -C(OK a monoester diradical of the formula, -(CHr )h C(O)- 
where b is an integer from 1-5, a diester radical of the ihrmula, -C(Q)-(CH? )c -C(OV 
where c is an integer from 2-10 and where the aliphatic poKrion of the diradical may be 
saturated or unsaturated, and a dicarbonate diradical of the fofrnula -C(0)-Q-(CH? )d -Q- 
C(OV where d is an integer from 2-10, or an oligomeric diradicalrepresented by the 
formulas -R-C(OV, ■R-CfOHCfo V. -CfOK or -R-C(Q)-0-(CH ? )H ^r where c is an 
integer from 2-10, d is an integer from 2-10, and R is a polymer or copolymer having 1- 



10 mqnomeric fragments selecred from the group consisting of lactide, glycolide, 
trimethylene carbonate, caprolactbne, and p-dioxanone; and 

-G is the leaving group sbjected from the group consisting of succinimidyl, 
maleimidyl, phthalimidvl imidazolyl, mtrophenyl, or tresyl. 

The method of claim 27$ wherein the protein in the first mixture is 





about 35-45 wt/vol% serum albumin. 

The method of claim 276 wherein the buffer is 0.05-0.15 molar 
carbonate/bicarbonate buffer at a pH of about 9.0-10.5. 

278. The method of claim 275 wherein the second mixture is about 5-300 
fng/ml of the crosslinking agent having a moleciyar weight in a range of about 1,000- 
5,000. 

i$ if 

2/9. The method of claim 276 wherein the ratio of a volume of the first 
mixture to a volume of the second mixture is in a range of about 1 : 1 0 to about 10:1. 




I? 

urn y/5 



The method of claim y/5 wherein -LM- is an oligomeric diradical -R- 
CfOHCH^yCfOV where c is an integer from 2-10 and R is a polymer or copolymer 
having 1-10 monomeric fragments selected from the group consisting of lactide, 
glycolide, trimethylene carbonate, caprolactone, and p-dioxanone. 

fl. The method of claim 2/5 wherein -G is succinimidyl. 

w if 

2Js2. The method of claim 2/5 wherein the second mixture includes about 
300-800 mg/ml of a crosslinking agent having a molecular weight in a range of about 
5,000-15,000. 




0 




2JS3. The method of clai m 205 wherei n -LM- is a diester diradical of the 
formula -CfOWCH? ) 2 -C((J)-. 

13? " if 

2p4. The method of claim 2/5 wherein -LM- is a diester diradical of the 

formula -CfOVfCH^yCfO)- where c is an integer from 2-10 and where the aliphatic 

— " ' - 

portion of the diradical may besaturated or unsaturated. 



The method of claim 27^wh< 



The method of claim iptf wherein -LM- is an oligomeric diradical 
derived from polyglycolic acid. 



20v. The method of claim 2$6 cc 



The method of claim 256 comprising curing the composition on the 



tissue to seal the tissue. 




The method of claim 2&6 comprising treating tissue to prevent or 




/¥/ 

286 co 

i m iff/w hereir 



control a fluid leak. 

The method of claim 28/ wherein the fluid leak is a blood leak. 



The method of claim wherein the tissue includes an air leak. 






290. The method of claim 289 wherein the fix leak is in the pulmonary 

system. 

The method of claim wherein the composition is provided to 
tissue at a surgical site. 

The method of claims 2jy8 comprising curing the composition at the 
tissue to prevent a tissue adhesion. 

^jj^. The method of claim jk^^herein the composition is provided on a 
surface of an internal organ. 

/# & 

2#4. The method of claim jZire comprising curing the composition to form a 
matrix to bind tissue. 

2#5. The method of claim wherein the matrix binds tissue together in 
addition to a suture, a staple, a tape, or a bandage. 

/£/ V 

The method of claim 298 wherein the composition is provided to 



attach skin grafts. 



The method of claim^2ff6 wherein the composition is providedto 
attach adjacent layers of tissue. 



&3 // 



The method of claim 22$ wherein the composition is provided to 
position tissue flaps 



gingival flaps. 



The method of claim 25ft wherein the composition is provided to close 
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